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‘.OOd teaching go further.

2. The new research on effectiveness
of teaching suggests: '

2

a. Thatthe ctitical factor is not class
» size as such, that it is rather the
\ nature of the teiching as it affects

learning. |

b. That there s little likelihood of
discovering some one .general

."“method that 1s clearly more effec-
tive than others. ’

c. That problem-oriented approaches
% learning are effective; that in-
quiry by students and teachers 1s
a promising academlc&zy of life
that should be examined for 1ts
pédagogic?l and curricular implica-
tions.
d. That directing learning, which is
. the essence pf the teacher's role
+ _ 1nnquiry, is effective teaching.
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. FOREWORD

. s .
This is the second study to appear inthe series '*‘New Dimensions
in Higher Education.'’ It deals with recent research on teaching
effectiveness and thus bears upon the critical problem of faculty
utilization. It has Been prepared by the staff of the Clearmﬁlgous‘e
of Studies on Higher Educatiop. N .
The daa reported in this paper come from two of the categories
employed in the Clearinghouse of Studies on Higher Education:
“Teachmg" and **Curriculum.’* The research reviewed is that.
done since 1955 on class size, ‘'general’* methéds of teaching,

‘‘problem-oriented*’ approaches to teaching, and ‘‘directed'®

.

learning, Hypotheses are advanced.on the four areas of research .

identified .above, and data bearing upon these hypotheses are
quoted sub_)ect by subject and study by study.

~, .
’

Colleges and universitiés are mterested in makmg t‘hexr .teachmg
as effective as possible. This review attempts to alert institutions
.. to studies, most of which have yet to be pubhshed and hence do
not appear in any bxbhography except that represented by
*.REPORTER. We hope this review will be helpful to institutions
domg or contemplatmg research on teachmg.

A

. - . . -
. -

o 'Homer D. Babbxdge, Jr.
- . Asgsistant Commissiqper
) for Higher' Educano‘n .
., . 4 Harold A, Haswell \
| - Director, Higher Education
Programs Branch
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L IN'I‘RODUCTI’QN

B 7 . [ 4

ALWAYS IMPORTANT teachmg effectiveness is today a national

+, concern. In the second report of the President's Committee on

. Education Beyond the High School the top priofity is given to

‘‘the mounting shortage of excellent teachers,**! Since the most

. strenuous efforts in the recruitment and training® of college

° teachers can . hardly meet the ‘requirements of higher education

in the foreseeable future, the most practicable way to provide

enough good teachers is to make good teaching go farther, The

President's Committee recommends that ‘‘educational organiza-
fions ... keep. individual colleges fully informed about such
experiments and new developments‘'? as look in this direction,
The Clearinghouse of Studies on Higher Educatign cannot he sure
that the research reported to it is representative of the work
done; nevertheless it is sharing the information it has on teach-
ing effectiveness. Irrespective of the degree of completeness of
the sample, it has been drawn objectively for it includes afl of the
newer studies even though/some are not ‘‘experimental*’ in nature.
While "one ' 1954 and one 1955 study are reported, the rest (31.
stud1es) are of research‘done during the last three years (1956-

1958). Not included is the research on television because this -
has been reviewed carefully in‘'Teaching by Television,’*a report
from' the Ford Foundation and the Fund for the Advancement of

Education, May 1957,

A
.

-~

> - -

The aim of the present reporting is - \Ka)
1, To state the hypothesis suggested by the data in SWcH T
~ the four categories into whichthis researchfalls,(a) class

‘size, (b) ‘‘general teaching'’ methods, (c) ‘‘problem-
oriented'* approaches to’ teaching and (d) *‘directed* vs.
‘‘undirect¥d*’ teaching; ¢

2. To summarize the research done and to suggest some of
the implitations seen;- ! <N

3., To review the several studies, describing. in each in-
stanced4 \
{a) the conditions under which thé study was doné--this

very briefly--and -

(b) the findings 'in representative qﬁotations, '

R 'J

-—
1second Report 1o the President, The President's Gommitteeon Educauon Beyond the High
School, Washington: U.S, Government Printing Office, July/1957, p. 5.
21bid,, chap. 1, ' The Need for Teachers.' p. 18,

-
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2 - EFFECTIVENESS IN TEACHING ¢ -
» . »
© - .o ~ . '
- Y .
2z 4. To noté at the end of dach categorythe implications in the -

» 8everal experiments forsindependent study.’ In this con- -
nection it should be.rpcalled that the Predident's-Com-,
mittee on Education Bgyond the High School recommended
*‘that there be vigofous and objective exploration and
‘application by faculties and administrators of methods

,of increasing the effectiveness and productiveness of the
“tedcher, including instructional procedures ‘which place
on the student niore responsibility for self educa-

wtion ,...' % R - - *

* The research is presented in this manner so that the reader -
- can quickly see‘\ the historical and other contexts of the work and
the direction it \has taken. By taking exception to the hypotheses
+ as stated \or theidata as présented and selected for quotation, the
* reader -can advance this research and the understanding of it.
; It is also hoped that this technique of presentation will cause the
reader to supply data°(i.e. studieg) not as yet reported to the
« Clearinghouse an;:l so help to develzi better working hypotheses.
‘If .the "reader wamnts more.information about any study described

" he should write the author, whase campus or other present ad- .

.

dress is given, or consult the Clearinghouse.

- .. ) ® .
. - 3 For definition of independent study, see The Independedt Sudy Program in the-United States,
* by Robert H, Bonthius et al, New York: Columbia University Rress, 1957, p. 9. ﬁy
‘op.cit,p.18. T . ) 4l
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- H. CLASS SIZE .
. 2.

Hypothesis A: That class size is not the critical variable in
teaching effectivepess in higher education; but rather the quality
of the teaching {and learning). v .
The evidence in $upport of hypothesis A, as Macruder and
“others observe, has been piling up for four decades or longer.
The criticism leveled at earlier studies, that they only measured
the content of learning, ‘has lost much of its force becauge
reasonably valid tests of intellgctual skills; of motivation and
attitudes have been devised and.used in the newer research. The
hypothesis stated above seems .to be an accurate representation
of ‘the facts, for all the 12 papers in this section point in this
‘direction as do most of the earlier studies. It is also properly
‘qualified; this is not the case withmost statements on this subject,
Since sometﬁing other than size, namely the quality of the teach-
ing (and learning), is the critical factor at least in higher educa-
tionys it would seem that this is where we should look to discover
how greater teaching effectiveness may be achieved,
+ In the studies examined, and described anpages 3-9,12 deal
with class size. The research (including in each instance the

 conditions under which it was done and its findings) used as the

basis for the hypothesis developed above, is as follows:

1. *“‘Experimental Study in Instructional Proce-

P‘ dures,'* F. G, Macomber and Lawrence Siegel,

Miami University, 1957 (also ‘‘Progress Report,
' Experimental Study in Instructional Procedures,*'
1956), '

| \ ,

Courses in ‘introductory business and gévernment (81 stu-~

-

dents), chemistry (134 and 92), classics (49), composition and -

literature (138 and 99), economics (90 and 157), French (31),
geography (296 and 207), government (39), mathematics (77 and
42), physics (73 and 93), psychology (88 and 56), sociology (58),
social studies (50 and 30), teaching principles (45), and zoology

- (135 and 102), Classes were met in large sections (296-31) and
in small sections (averaging 25-30 but dropping as low as 15).

Findings

‘‘Acquisition of subject matter kpowledge is not adversely

affected by assignment to a large. class-rather than to a small

" control section. This has been a2 consistent fihding for all three
semesters of investigation to dage.’" . . i

‘‘When ... achievement, defined as the ability to solve prob-

lems and thihk critically in the subject-area ... was investigated

10

+

.

3
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... i selected courses ... it'was found that large class instruc-.
tion compared favorably with control instruction.** . :
‘*In terms of the development of desired attitudes [or over- .
coming of stereotypes] within.the field of study [evaluated only
in three courses] ... large clasg/instruction was found to be
somewhat inferior in this regard in two of the three courses.'* °
*iStudent motivation and interest in the specific subject
matter is not significantly diminished in large classes for one
semester. "’ ' ) .
**Most students.enrolled in ... large classes would prefer to
be in a conventional tsmaller]"class «es The instru.ct'or is a major
determinant.** ‘ T, .
*‘The progressive disenchantment [found in] TV instruc-
tion ... was not characteristic- of students in large classes (that
did not employ television)." '

® **Attitudes about ... large class ifistruction are indepe(ndent a

of student”s leyel of academic ability.'** -

“*The ... students* attitudes toward sthe method of instruction
did not influerdce achievementrin agy of the coursges.’ . :
““The students® attitides toward large classes appear-to b
influenced [not by size] But by the content of the course and the
ability of individual instructors- to handle lirger groups of
students.’* , ) AR '
**Prepdration time for large classes isnot disproportionately
lengthy as it is for TV classes, and...the phygical barrier
between student and teacher is not as severe.** * .
“'Teaching a large class other thdn, through+television is

more demanding than teaching a small Qlass .,... The amount -

of time necessary to devklop cases and
greater than the time required to handle t

roblems ... i8 much ’
;ﬁ course by lecture.**

2. **Class-Size and 'Peachi:ig Efficiency,'* Joseph.
- C, McKenna, Fordham University, 1957. -
. Courses in introductory social science (economics, politics,
and Sociology): Classes were met in larger (60 students) and in
smaller {30) seétions. )

Findings’ i & .

. ! ©

**Given good 'q‘eachiné, a large class with good quality equaled
the achievement of a smaller class with the same quality [in]
cqmmand of subject matter, social awareness and in pripcipled '_
synthesis of social outlook."'* .

XThe opportunities provided for instruction and questions
seemed as satisfactory to the members of the large classes as
of the small.* . -

L 4
£y




CLASS SIZE

.
* -
\

T~ . N
. 3. *‘Large and Small Sections in College Classes,*" *
" J. H. Rohter, Tulane University, Journal of" L
. * Higher Education, Vol. 28, 1957, pp. 275-79. .

A

Intréductory course in American gevernment: Classes were
met in layge (3;2 and 309 students)and small (31 and 23) sections.
The same coverage, assignments, textboqk, gyllabus, and examina -
tions were involved in both types of classes.

’ - . .

Findings T ‘
—_— )

. **The amount of achievement, as  measured by standardized
tests [and ] the attitudes of students toward American Government,.
varied as a function of the course instructor and did not vary as
a function of.size of class. This suggests .that the differential
skills and abilities of the instructors to present’ materials to
large and to small classes is the critical variable.** ‘

-

4. ‘'Experiments in - Teaching Effectiveness," s '
- Vernon Davies, Edward Gross, and James F.
Short, Jr., Washington State University, 1958.
Course in introductory sgéiology:‘ Classés were met in leirge,
(71 students), in miedium (35), and in small sections (18).-

5

F in'ding ] . . ’

*'Size of class was not found to be related to student achieve- o
ment."*’ . ,
/ .

5.. *'General Report on"the Program for the More
. Effec;ive $tilization of Teaching Resources,*
t. University of New Mexico, September 1, 1957.

~ Courses in accounting (192 vs, 30 students and 62 vs. 28),
English (47 vs. 11-26), AmeTigan government (60 vs. 28 vs, 14),
algebra (56 vs. 6 small sections of 19 to 29): Clasges utilizing
lecture or discussion or combination of both. were met in large
and in small sections, the sizes varying with the subject and

level of advancement. . . .
\ 4 +

v . .

Findings . . . '

‘**Where class section} were determined to have been com- i
parafle ... results ,.. suggest that the instractor is a more .
important variable than class size per se. For example, .., where
the -same instructor talght section® of three sizes, the per-

. formances of the sections nearly coincided ...; where the same
instructor taught a large and small section, there were no sig=»
nificant -differences in performance, although the mean score of

e 7
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the large section was in each case slightly lower. Furthér, where

(3

°” multipl€~small sections were ‘taught by different: instructors cee

significantly different performances resalted."*.

“*“The difference in size and sethoning of [the] accountmg
[classl did not in itself le
come [as measured by a final examination].*’

“*The.generally insignificant differences allow- us-to regard
‘.. two. segtions [of accounting, one large and ong small] as

! equivalent in the outcomes measured, The higher proportion of

B°s in the small section, yhile statistically significant, is mitigated
somewhat by the consistently neutral findings for the other letter
grades and the numerical scores,** @ i
‘eo. the performance of the large seqion Wwas slightly below

the central tendency of .* .[five smaller ] sections taken'as 3 group.
- The extent”to which this is attributable to the difference in size
or to, grading and other possxble,dxfferences among the instruc-
tors, cannot be ascertained,'* (English.) N

**Class size wa®-fiot differentially related to performance in
the course, the utilxzatton of clas's time, nor attxtudmal changes,*’
(American government.) * .

**The large experimental section was, from the standpomt

of ... [a college algebra course], neitker superior nor “inferior

in performance .

~

¢

\

-
f

to a demonstrable difference in out- .

6. A Lecture-Study

Mathematics Program '

1 4

James C, Ea\}es, Unxversxty of Kentucky, 1958..

1

Courses in mathematxcs Classes were met in large lectures
(180) and in smaller lectures (25). (Provision”was also made for

. supefvised study in connection with the large lectures.) *© - d

£

. . " A
! Fmdings
¥ "It was possible to\assxgn the most competent faculty [to the
large classes].** :
. .‘Impressionistic reports are favorable both as to the qualit ¢
, ©of the instruction and as to the effectiyeness of student-faculty
contacts. Students and their parents ... were enthus:astxc."
. s . ‘
. 1 “Prel1mmary Report On/(Mathematics) M101-2 -
. Study, 1956-57, On Uge of Student Assistants,'’ . °.
Ruth Churchill and-Paula Johh, Antxoch College.
’ Course in the.fundamentals of mathematics (a general'educa-

tion course):* Classes ‘were met in large.lectures (70) and in :
smaller discussion sections:(20-30). (Students in the large lec~ .
tures met in small, 35-student laboratories supérvised by upper- .~

- classmen, Students i tire small discussion sections met in 20 to
30- student laboratories conducted by the instructor.) v

-, 13 "
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Findings T . v . ‘ -
' “'The skills and content [learned] ... did not differ 'signifi- _
cantly [in] the two types of classes.'*. -

«

A Y

. .
8. A Stydy of Student Achievement as Affected by
' Teaching Method and Class $ize,'* Roland H,
Trathen, Rensselaer Polytechnic Institute, J957. ¢ -
/' Coursé in statics and strength of materials:’'Classes were
met in large lecture and problem or experimental sections (85) -
¢ apd in small lecture discussion sections (16-20).

. Findings . ‘ o
> *“The students in the experimerntal sections received 'better -
’ y gnades on the final examination,’* '

**The student has not suffered because of his assignment to
a large experimental group. It alsc appears that a case can be
'made for exposing students, in large groups, to the most capable,
sensitive and stimulating teaching that a school can afford,"*

* . .

. X ] .
9. “Toward More Effective Teaching at Rens- .
selaer,' ‘No. 4, December 1958, . ’

Courses in chemical engineering (64 and 65 students), engi-
neering mathematics (65), metallurgical engineering (laf¥ger than ~
usual 20-man section),'psychology (50 vs. 25): €lasses were met
in large and in sMi%ll groups (actual size depending on specific
subjects). . ‘ ’

-« Findings . D
'**‘Seniors consistently perform as‘wellin large single sections
as ... in traditional small sections .... When juniors are taught
by a cornbination of large lectures and srall discussion groups;
their achievement is ¢omparable to that attained urder the small, '
section system.’* (Chemical engineering,) .o .
**Course grades indicated that the level of achievement of
the large sections was at least as high as that attajned by the
small sections ... [Other factors] contributed to the success of
] the lfarge sectfons .... More questions were asked after large
v class sessions than ... small sections.'' (Engineering mathe-
. .maties.) ' . o : h
. *‘Student achievement in the larger classes appeared to be -
equal or superior tg that of comparable students in smaller
clasdes of previous years,’* (Metallurgical engineering,) .
.'‘Preliminary comparison of student performance in this
[large] §ection with that in smaller sections ... failed to reveal
2. any significant discrepancies ..., This increase in class size was
‘\— . accompanied by some improvément in the quality and pertinence:

v

'~ of classroom discussion.Wwithout adverse effect on'the amount of
2r " . discussion.'* (Psychology.) : X . v
A ' . l 4 ) . . .
o | > - .. 3 ‘AQ . ' I
ERIC . C o
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' 10. ‘‘Teaching By the Discussion Method,* Samuel
L. Becker, James N. Murray, Jr.,and Harold P, . s
_ Bechtoldt,.State University of Iowa, 1958, .
N . * . ~ \
Course in-American government: Classes were met in large :
_(75-80) 4nd in small sections (18-25). ! .

° . - TFindings

‘It appeared as feasible to conduct a class by the discussion
method with 75-80 students ... as with 18-25 students.’

. . .

¢ i1, “Exp‘“erimen\tationJ With Implications for In-
- . .struction,’ a summary, Tom A. Lamke, lowa
:’;??;:“ State Teachers Gollege, 1958, .

- . - M
.Course€s in business education, educatjon, humanities, maghe- -
matics, piano and speech: Except for one’eourse providing indi-
vidual instrsction’ classes, which usually met in geveral small
sections, met in a single section twice to several times as large.

Findings f . -
» o8 i ‘
*‘Incomplete; some evidence that instructional efficiency can
be improved through scheduling multi-section classes to meet
together once a week and in separate sections remainder of week."’
- {Business education.) * ( o b
- ‘*Using two instructo'rs,f each teaching in his specialty, 116
students taught in one’ section instead of the usual 48. Instructional
LR outcomes seemed satisfactory.'’. (Education.) '
- - “Incomplete, but some |evidence suggests class size may be
- increased to 48 instead bf the ‘usual I8-20, with improved
learhning.'* (Speech.) f . .
. ‘Evidence ipdicates that students Tearn as much jn‘classes .
“of 80-100 as they previgusly did in classes of 35 or less.’’
.(Mathematics.) * A, . .
’ *Use bf group instruction [and student assistants] inteaching =~ ,
° beginningr pianc seems effective."’ . ’ :
‘ " ~t'Instructional outcomes in a class of 70 seemed no better.
than those in the usual tlass of 40-50. If we .., have not made ‘
4 a good case for the small class, we certainly have not made one
~*for the large class either.7’ (Humanities,) . -
/ «sStudents in a class of 48 did notdo quite as well as students
in a standard sized class 9f.28,*' (Education.) , ‘

\

FEE

. 12. ‘*The ‘Dialpg’y'* Winslow R, Hatch, Washington .
o +State University. Improving College and Uni-
. ‘ * versity Teaching, Summer 1958, pp. 73-82.

et
Discussion-type me ting, called a conference, in a science
. course. Classes met ins all(16-20)and medium (35-40)} sections.

P »
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Findings : C . ‘

Students think their way through to their owp answers. '

**The questions ised and the statements\made in answer
to them:¢ are usuall);lshort, 80 that the discusg;on is smartly
paced,”* '

“There are often ten to fifteen auditorg at a dialog.’"

- \
. Implications for Independent Study :

The size of classes is an entirely irrelevant matter so far as
independent study is concerned. A small class does not advange
independent study, or even learning, because itis small or a large
class inhibit such study because it is large. Both could, The
critical. element for independent study in particular and learning
in general is'what goes onintheclass. Are the individual students
thinking or are they being caused to think? The implication in

Hypothesis A for independent study in higher education is that

the teaching (and learning) is the critical factor--a kind of teach-
ing that can make large class meetings {usually lectures) accept-
able, if not ideal, instruments for stimulatipg independent study.
-Some expenimentation has.already been done in a few honors
or independent study programs with large class meetings. More
will probably. be done out of necessity or conviction. The im-
plications for discussion or group conferences are also clear
for there is no evidence in the resedrch reported that somewhat
larger sections than those characteristically ‘employed today
cannot be made effeé¢tive instruments of independent study. This
follows because, as is observed in ‘'*Teaching by the Discussion
Method,*'* ''It is a.well-known fact that no single student is able
to participate very often in a classroom®discussion. In other
words, much of the discussion experience is.actually vicarious.’
At’ Washington State University large sections (40-60) were sur-
prisingly successful in an independent study®xperiment, .

~ o
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. lgi. GEN‘FSRQL OR PEDAGOGICAL METHODS '
~3 e, ’

Hypothesis B: - That as regards the ‘‘general methods''? of teach-
ing, no one method can be demonstrated to product more or better
earning than another. ., : - :

If the Teseagch reported below is representative of our
present state of knowledge we should abandon the hope--and the
research nourtshed by thig hope--that- a. miracle can be worked
by discovering and employing .some_one, ‘‘general method** of
®  Instruction. We would be better advised to direct cur energies
in more prafitable directions. > P
A ' Stated tsomewhat more concretely, the consensus of stydies
" made since 1920 is that no one mechanical teaching device,in

and .of {itself, i{s better than another. Teaching by the lecture
. rtecitation, discussion, mtorifi, reading -study, reading-qﬂfz.ﬁ
. + correspondence or ‘several different 1aboratory methods (the
» ., Tegular, the drawing, or the physiological type) has notbeen .
' demonstrated to be intrinsically better than some oghe;npjgch-
nique. The object of research’on effectiveness af teaching ghould .
~— be shifted from the ‘‘tactics'* of teaching to the ‘‘logistics’ of
. . learning, to methods which, incontradistinction to the pedagogical,
[, & may be described as the rhefhods-of scholarship, of inquiry,

+ . of problem-solving or of critical thinking." - .

« "7 Inthe studies examined and described on page , 8 deal with
‘‘general’’ methods of teaching, The research (includirdg in each
instance, the conditions under which it was done and its findings)
used as the basis for the' hypothesis developed above, is as fol-
lows: . . A <

. P - N .

1. “Effects of Varying Degrees of Student Inter- Sz iy
*+ agtion and Student Teacher Contact in College e
Courses,” T. S, Parsons, W, A, Ketcham, and ?
~ L..R, Beach, Instructional Efficiency Research «~
Program,_ Project II, University of Michigan,
1958, pp. 1-56. - .
H ’ /
The. experimental treatmients cgnsisted of: '

R ’ . S

(a) Conventional classroom: (lecture)
(b) Conventional classroom: (small group discussion)

.. . . *
K . .
-

: 1"An Experimental Comparison of Recltation, Discusston, and Tutorlal Methods fn College
- Teaching,’ Harold Guetzkow, Carnegie Institute of Technology, E. Lowell Kelly and W. J.
MeKeachle, University of Michigan, The Journal of Educational Psychology, Vol, 45, April 1954, RS -

I pp. 193-207, .

10
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(c) Autonomous instructorless small groups meeting at Y
student's discretion

{d) Instructorless students engaged in independent stu&y
with no student contacts, and no assignments.

This study involved 98 students in a course ig. psychology of
child development, and 61 studentsin a sociology course, marriage.

Findings . * -
!

“The ‘no interaction,' ‘no teacher contact’' independent stu-
.dents ranked highest, the ‘high interaction,’ ‘no teacher contact’
autonomous groups were in the middle, and the ‘friedium inter-
action,* ‘high teacher contact,' discussion classrdom averaged
lowest'* in on-carhpus, weekday meetings. '‘The lecture class-
room and autonomous groups . . , averaged nearly the same on
achievement while the independent students ... scored below
them 'significantly’ [in Saturday or off-campus meetings]."’

**Four months after [ the coursa]w. . « no statistically signifi-
cant differences in achievement I remained among any weekday
experimental groups. ) .

“Iff the Saturday section . . . total differences in Teasured
achievément became evep greater . .. between the hig scoring
lecture classﬂfom + o« o and the low/scoring independent student."’

‘*When students' characteristfcs, such’ .residential status’
and professional experience’ re examined,‘it was discovered
that these were more importdint determiners of these outcome
variables than the methods alone.*’ :

“Situational. and demographic characteristics of students
are probably more important factors in determining . . . learning
than are even larger variations in the instructional method,*'

2. *“The Relationshjp of Teaching Effectiveness to -
Class Size and Method of Instruction,’’ Vernon
Davies, Edward Gross, and J, F, Short, Jr.,
Washington'State University 1957. :

.

Size was kept constant ag)d' three methods,'the lecture, the
use of visual aides, and closed circuit"TV were compared.
) . - , . -

Findings S . . -

“ “Teaching technique was not found to he related to student
achievement. . .

- '3, “*Teaching by the Discussion Method,"* Samuel L.
.’ . ' Becker, James N.,Murray, Jr., and Harold P.
Bechtoldt, State University of lowa, -1958.

.
Y
§

Experimentation was donec withtelevision discussi(m(l_4-35t),T
and television observation (27-24), small groupdiscussion (18-29),

-

» - -
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. < - ( .
large group discussion (75), and the lecture method (112-132), in
a basic c.ourse in American government., - * -~

“

:

Findings

“, .., As measured by the mid-term and final examinations
. . . it made no difference which method was used." )

. - *Students of high and low ability were-not differentially af-
fected by the method of instruction,’” ’

As regards ‘‘attitudes toward the concepts of ‘liberal
democracy' ... there was .no significant difference betweén
methods of instruction.'’ :

“‘The only advantage of discussion over lecture appeared
to be that students tended to prefer the discussion method. The
instructors, on the other hand, preferred relatively more lectur-
hlg." .

. “If the method of instruction made the slightest difference,
this difference was dwarfed by the general academic ability
factor."

.

“*A Comparison of Ihstruction by Kinescope,
Correspondence Study and Qustomary Class-
room Procedures,'® Thomas S, Parsons, Uni-
versity of Michigan, The Journal of Educational '
“Psychology, Vol. "48, No. 1, January 1957,
+ pp. 27-40, !

Findings -

. ‘(%nescope or T.V. techniques are at least as effective as--*
«: and iidependent correspondence study is’ proba 51y more effective
than--conventional classdiscussion methods for promoting durable
factual achievement, alone, in abstract or highly verbal academic
subjects."’ .

¢ “No -significant difference appeared ... in achievement,
cohesiveness, and ratings of the course’s personal value,"

¥

»

5, ‘*A Study of Student Achieveinent as Affected by
'I_ea.chlng Method and Class Size,’’ Roland H,

Trathen, Rensselaer Polytechnic Institute, 1957,"

Two methods were used. Either two large lectures (85-98)
and.Z problem sessions replaced 4 meetings of small sections
(17-23 or less), or the original number of lectures (70 students) .
and discussions (l6-students) was held, but one instructor re-
placed several, the students were asked to assume mote respon-
sibility, and questions and problems were introduced.

19
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‘prohlem sessions] received.a better score on the final examina-
tion. . . . It further showed that the very capable student . . . does
~ . well irrespective of the methed of ‘instruction. The average
stulent, however, sliows a better performance in the experiméntal
section.!” Furthiérmore, ‘‘the capable student does well irrespec-
tive“of the indiyldual instructor to whom he is assigned. The
average student's performance, however, depends inlarge measure
on’ the instructor.’’

. -

o

6 “'I’..arge and Small Se'{:tlons in College Classes,"’
John H. Rohrer, Tylane University, Journal of

Higher Education, Vol, 28, 19571 pp. 275-19.

Findings

“ .
-

+'No" statistically significant differences were observed )

between the smal]l class between 23 ‘and 31 , . .taught by the
. lecture or diséussion methods, but differences were revealed in

« “‘Students in’ the experlmentai secti;)n [large' lecture and

1, the achievement of students where taught by different lnstr&ctors."‘

) 7. '*A Comparison of Two Techniques of La,borat'ory
Instructiori (Chemistry),”” Bureau of Industrial
Testing and Institutional Research, The Uni-

- versity of Omaha, fall 1956-57. ERF

- Comparison was made .0f the value of the conventional labo-
* . ratory traipning in the introductory, chemistry course with a
lecturé demonstration method of laboratory training.

-

Findlng(s , '
L - . .
~ . -"The laboratory -demonstration method is not significantly
different from the individual laboratory method of teaching first
semester college chemistry.'' -~

[] »

8. **An Experimental Study of Laboratory Tedching
" Methods in General Zoology,"' Hubert Fritigs, and
Joseph K, Hichar, Pennsylvania State University.
Science Education, Vol.42, April 1958, pp.255-62.

Three laboratory teaching methods were compared:

(a) The regular--ufing a manual in which the identification
and knowledge| of- structures,~and their functions, is
described and Hlustrated by labeled diagrams;

-~
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k2 * - - T . ) \’.
(b) The drawing--unlabeled drawings used; - .
- (c) The physiolagical type--living ‘specimens used, with'_—-“
. experiments, experiment sheets, Questions. ¢ . ;T
Findings f " o ,

. . » « none of the three laboratory teaching methods tested . .,
‘is better than the other(s),' .

[ A - -

Implications for Independent Study . e

The implication in this research for independent studyis that
general or pedagogical methods, in and of themselves, neither
advance nor hinder independent study. Here, as with class size, (.
it depends upon what is done with the methods. If some tradi- —
"tlonal method s wsed--add it may have to be--in order to be,
successful it will have to involve students in their ‘own inquiries
The vehicle may have to be a large lectire class but it will al
Have to contrive to sendindividual students onintellectual
These errands may take the students off in as many directions
as there are students. What is better, the students may be aske
to .address themselves to and resolve the same problem b
always .one 'big enough to instruct them in a substantial body o
fact and ideas. To state the matter somewhat differently, so that
there can be'no misunderstanding of a matter about which-there is
much inisunderstanding--the ado,ftion of.independent §tudy as an
academic -way of ‘life does. not mean that the teacher has to
abandon teaching devices to-which he has become accustomedd”
.and in which he may hayé much expertness, It méans,;rather.
that he should examide the uses to which the device is’put and
the degree to which he can get his students to extend his as well
as their reach. ’ ) , .
- . * - [ - ‘ 2

R " P
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‘- IV. PROBLEM-ORIENTED METHODS OR METHODS OF INQUIRY,
i . . - - p
. v - < ‘

Hy&thesxs ‘C: That “problem oriented'*! a.pproa.ches to teachidg
1anove learning.

The research reported below supplies the first positive evi-
dence of how teaching effectiveness can be increased by employ-
ing the"methods of scholarshipor of student inquiry. Whether these
methods are aptly described as ‘‘problem-oriented,'* problem-
solving,'* or case study, or simply involve ‘‘critical’’ thinking,
is not important; at least it is no more important thandny oge
of these phrases might be in describing the research done by a
faculty, The important thing is that in hiss learning,.and in’the’
teaching that accompanies {t, the student should inquire into,
ratHer than be.instructed in i'subject matter. !

When teaching and learning are -made forms of inquiry and .

a commitment is*made to the principle both the teacher.and the
student apparently still need help with the specifics: How; doés one
ask questions? What is an effective ‘pattern of progression in

questioning? While these® problems have been.identilied and ther™

demands of specificity have been recognized to ‘the extent of
producing franseripts of the ‘questioning done in lectures, :lab-
oratori€s, and conferences, and of "assembling copies of the

examinations,? °this experimentation has-not been eva.lua.ted, in

any objective fashion.

When, added to the findings of the 12 studies reported> here,
one takes into account the literature on critical thinking’ and
particularly the newer resgarch.on creativity, authoritarhpism

and the impact of teaching on studént attitudes and valyes,’ inde- =
"pendent study“begins toreceive impressive support--experimental

* »

1This lncludes case, and inductive-deductive methods, *"teaching for the developmem;)f
thinking** and of creativity.

2"'The 'Socratic Method in Modern Dress,” "The Lecture,** **The Laborapry, * « “The
‘Dialog’,” and “"The Examination,** Winslow R, Hatch, Improving College and Uridversity Teachlng.
summer 1957-autumn 195§, Dr, Hatch’s present address is: Omce of Education, Washington 25,

3General Education: Exploratlons in Evaluazlon ‘l'he Flnal Report. by Paul L, Dresseb
Washington, D.C,: American Council on Education, 1954, .

4Paul Helst and T, R, McCorinell, Center for-the Study of Higher Education, Universlty of

. California, Berkeley 4, California, o A

$*“Impact of 2 Woman's College on Its Students,** by Nevitt 8anford, Vassar College.ngn
““The Motivition of Women for Education: The High Achiever's,* by Nevitt Sanford, Vagsar
College, 1957,

*The Passage Through College,* by Mervln Fre‘dman. The Journal of Soclal issues, Vol,

X11, No, 4, 1956, pp, 13-28, %
*'Persomality Development During the Tollege Years,” by Nevitt Sanford, The Joiirnal of
Social Issues, Vol, XII! No, 4, 1956, pp, 1-70, » « -4
) o, 15
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16 . . EFFECTIVENESS IN TEACHING *

support. Then too, surveys made of ‘‘flexibility'* and brilliantly
intuitive ‘'‘think'® pleces’ also suggest an association between *
. independent study and the quality of teaching and learning, or
the quality of instructors and students, hence of institutions.
. Not considered here is the notable success enjoyed by some
* institutions with case or conference methods and colloquia.
Finally, as has beei noted, probl'em-orignged courses, or projects
.~ bave been made an integral part of independent study or honors
programs. . o,
The ‘need for “reinforcement'® has. also been identifi€d® as
one of the problems in this k‘}nd of teaching. To realize their full .
potentialittes; problem-oriented: approaches have to be made in )
gourse after course, and, ideally, in an entire program of study.
. The relationdhip between inquiry and.‘‘creatiyity'’ has not beén
established in any precise way, but the flrst would seemingly
' « enhance the second.
In the studies exa.mine_q, and described on pages 16-23, 12
dealt with ‘‘problem-oriented'' approaches to teaching.sThe re-
rch (including, in each instance, the conditions under which it
wad done and its findings) used asthe basis for the hypothesis de-

. ¢

*'The Problem-Oriented Approach to’ Teaching
sychology,'* W. J. McKeachie and Wesley Hiler,
U {versity of Michigan. The Journal of Educa-
tional Psychology,+ Vol, 45; No. 4,,'§pril 1954, .
pp. 224-32. * -

P . -

LY . - ‘ . -
. Findings \‘\ o - . .
i . * \\ ) N N -4
**A problem-oriented method'® which made use of work sheets, -

designed for introductory courses and tested-out inan elementary

o psychology course, proved “‘highly'* effective in that the students
employing this method made 42% fewer errors than the control
group. . -

. . .

%

s 2. *'‘An Experimental Compagison of a Conventional *’

. and a Project, Centered Method of Teaching a
College General Botany Course,'’ Joséph D,
Novak. The Journal of Experirhental Education,
Vol. XXVIJ"NO. 3, March 1958, pp. 217-30.

e

4 .

Comparison was made betwec_an‘ the conventional teaching
method employed at a large State university and an approach that
—_— $

¢ "Flexibility in the Undergraduate Curriculum,” by Charles C; Cole, Jr., Lafayette College,
1958, . Lx
ot ,T*'Generation of Greatness--The Idea of a"University in the Age of Science,** the Ninth
Annual Arthur Dehon Little Memorial “Lecture, Massachuseuts Institute of Technolegy, Edward
W, Land, Cambridge, Massachusetts, May 22, 1957, - :
A 'Teaching for the Development of Thinking Abilities and Habits,** 1957, Hope qulese;
*An Exploration in the Teaching of Critical Thinking in General Psychology,'* 1957, Greenville

College’;' - 23 .
9 R 1 ’ i . . /
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L4

centered on more rapid presentation of ma.terial and a 6 -wegek
period devoted to project work.

. -

Findings »

““The pro_]ect centered method was found to be at least as
gffective as the conventi#hal method in teaching botanical facts
and principles, though the rate of presentation was more rapid.”’

s .
>

3. ***Lectures Versus Problem Solving in Teaching

‘ Elementary Soil Se¢ience,'’ ‘Murray D. Dawson,
Oregon State College. Science Education, Vol.,
40, December 1956, pp. 395-404,

’

L J

This experiment was conducted at Cornell University in a

beginning -soil’ course (Agronmy 1) with an enrollmegt of 140
students. . .

. .
3

- Findings ' PR RS

“The ... mean galns obtained on recall of specific informa-’
tion . . .[were] almost identical" for students in the two groups.
This confirms Wei<smann's® and Darreil's® findings that ‘the
problem-solving students “made as_great or greater gains in

learning facts and principles,'’ and that there was ‘‘no significant *

" difference'’ in factual recall petween students exposed to lectures
-and problem-solying situations.

Aruitoxt provided by Eic:

*'In all the recognized steps of problem solving, the students
in the problem-solving groups were consistently higher than
those. i ‘the lecturg méthod recitations.'

-

- -

4. “A Graphics Coyrse 'for Science MaJors,
Eﬁgene Pare, Illinois Institute of\Technology.
~ * Journal of Engineering Education, Vol. 46 No.
: 9, May 1956, pp. 798-801,

, In a new ‘‘basic drawin.g course for students majoring’in
chenxistry, mathematics, and phys@cs « .. the student was intro-
duced to topics through the medium of problems. « « « About forty
per cent of the:laboratory time was devbted to...problem
solving.'' Some problems were solved by the entire class as
part of a blackboard presentation. Others were separate prohlems
distributed according td student abilities with the solutions dis-.
cugssed on completion. The student was.also “encouraged to

#*'Some Factors Related to the Abﬂuy to lnterprezpau in Biological Science’ Leah Lena
Welssman, Doctoral Dissertation, University of Chucago, 1946,
, 10"The Lecture—Deqxons(ratlon versus the Problem-Solving Method of Teachlnga College-
Science Coursg,'' Bernard J Darrell, New York Universlry Science Education, Vol. 26, No, 3,
1942,

24
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. -* N ) 3
’ experiment ‘with original patterns of his own * and more concern

was shown ‘‘with the student's ability to viSualize than with his
drafting proficiency.' Finally, ‘‘the student is confroﬂted with an .

original design project of his own. M ~ ‘
- F!ndings -

0

*‘The course has been an !nterestlpg one te teach. Apparently
it has been equally stimulating to the student; after completing
the coursé, three of our current science majors transferred to
our teacher training program in drawing.' -

The teaching mcthods employed ‘‘helped to cpnserve tlme and v
1mprove presentation.’’ . e

” . By recognizing individual differences in problem solving,

. ‘‘the skill inwisualization of the slower student developed, anpd at
the same time the more adept stud;nt was presented with more o
challenging material.""

. %

.
-4

5. “Thought Stlmulat!on by Demonstration Exper!- t9 .
- ments,"’ Hosmer W.,Storne, University of eau-‘ .
fornia. Journal of Chemical Education, Vol. 35,
No. 7, July,1958, pp. 349-51. .

The method used is that of asking questions and seag'l;clng the -
answers by means of experiments. . , .

Findings .
o ‘*‘Both students and teaching assistants seemed to have
responded ‘to the thought stimulation of the demonstration, and
perhaps some who had been only enrollees belonging to class 1

. (‘those who are content to memorize the material of the course

for the purpose of regurgitation during exammation,s) had_an
inkling of how the students of class 3 (‘‘those who .. .use...
original thought processes'’) were proceeding to obta!n an edu-~
cation in chemistry.

. **7.% the technique of thought-provoking que stlons and experi-
mental answers can be used to stimulate original thinking ina
chemistry class. Many students found pleasure in these quest*lons‘
and experimental answers who would otherwise have been contenf,
with the minimum of thinidng involved in the ‘tried and true’
memory sysjein with which they entered the course;"’

.

¥ P

6. * ‘Case Studies' Increase Interest in Materials

: - Labgratory,' P, F. Hrandenburg, University of
Wichita,, Journal  of’ ‘Egg!neerlj Education,

. Vol. 46, No. 7, 1956, pp. 563-64. ..

-

.,

**The class was first divided into two groups, and problems
rather than £xperiments were assigned to ea.ch group. Ipstea.d of

- A\
.
“ .
. L]
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- PROBLEM ORIENTED-METHODS . 19
repdrts, the students ingroup A were required to write a procedure
to be followed by group B.- The prgblems were composed in a
fashion to-interest the students in determining why the test was /
- necessary and what results were needed to solve the problems
properly.'’ Each problem was planned to familiarize the student -
with' a different phase of testing so the scope of the course would
not be changed and the student would get his Wasic background
knowledge through individual problems. .

.

’ - « AN
Flndlngs o~ . . j

- \
"The aboye plan ha's been in operaﬁon for two years, and -
has been a source of satisfaction to all toncerned. « + « The stu-
dents now ask questions that show interest and comprehension ~
of test methods . . . Findlly, the approach used here, ... need = |
not be to ned to testing, but can be used with equal " success in. h
many othek laboratory courses.""
fer . Ve
! 7. “‘The Inductive-Deductive Method and the Physi-
- cal Science Laboratory,’’ Arnold* M. Lahti,

. . Western Washington: College " of Educatien, 3
’ . Journal of Experimental Education, Vol. 24, . ° .
p) . No. 3, March 1956, pp. 149-63. - o

¢ .
- . JAt the University of Minnesota in tlasses pumbering 338%and
395 students, Lahti exper!mented with four methods ‘‘to see which
was most effective’™in developing the 'student's a to use the
- scientific methods These methods were;

PRV

-, (a) The inductive -deductive or problem-solving method.

(b)The historical or research method; actually a modifica- ~
tion of Conant*s-Case Study a.pptoa.ch

D ) (c} The theme method in Study One, the discussion method in ~
8 - Study Two. .
\

(g) Standard, descriptive’or "cookbqok" method. <L

The experimentation was done in the laboratory only, the ~ .
professor working with students individually or in small groups.

3

. Findimgs . . CL R
K The ‘‘observational data !nd!cated that the mean scores of

the inductive-deductive: method were higher on all parts of all ™ .
tests in Stydy Ore. . . . On the Interptetation’of Data Test . . . the
historical and \standard methods were a close selond .. . the
theme' method sHghtly lower. .'..In the Design and Exper!}nent
Test the mean scores of'the inductive -deducti method appeared
to HYe considerably. higheT #than -thqse the other thrge
” nethods. . . . On the Performance Test the fmean’ score of the’
, inductive-deductive -method was higher than the mean score of

El{lcg 3 . -

.
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the standard method.'’ TFhe historical and theme methods fo'l'-
¢ ' lowed in this-order. s

3

“The same apparent pattern was notxceable in Study Two .

with one exception. The mean score of the discussion method
on the Performance Test was consxderably below the mean scores

of other methods.'*
When this data was analyzed for “sxgm.ixcance” the author s

e conclusions wete: *

o o,
*:The .educational conclusion is that the teaching methods

- do differ significantly in their, effectiveness Jimdevelbping in the
", student the ability to uge the scientific method.**

*Phe inductive-deductive method was successful in develop- .

ing problem-solv;ng abilities “ in sub’ject matter-centered

. problems. X . L i -
- M ¢ ‘ T ) v
* '8 “Teachmg for the Development of Thinking
N Abilities and Habits,'* John W. Hollenbach, Hope °

e ¢ Gollege, 1955,

: . Findings

A

Teaching critical t’hi'nking requires: L

(a) The mastery of the “art of ;skmg questions,'* which art
is often reflected in the teacher's skill with “general

<

) (b) The mastery of the “*art of discussion--for while effective

: ‘when uséd/ well, discussion often results only in the,

‘pooling of prejudices,’ or it is often a sparring of wits

; -between the instructor and one very vocal student « . . dur-

e - ing which time little ‘thinking' occurs among the: other
: students.” © - - -

(c) Full faculty partxcxpatxon. Teaching cntxcal thinking “can-

- not be the work of any one course. ...If every course

P shared the- responsxblhty N the overall objective mxght
v be realized."’ .

9. “An ﬁ:xplorqtioh in the” Teaching of Critical
‘“Thinking in'General Psychology," Edwin Lyle,
Greenvxlle College, 1957. -

. ! Procedures ‘‘purported to be effective in stimulating thought"*
were used in a course in general psychology. .,
LY - ) Y
i Findingsd

< * . .

.+ Form G, xn the experimental sect'on asemompare'd with the

problem solving procedures.’’ e S
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Measurable achievement in this area is not likely; ‘to come
unless students are ‘‘taught for critical*thinking in all'of their

classes for (at least) one semester.’' It seems improbable that .
_instruction in one three-hour course could be expected to produce

a degree of improvement which would be reflected in'**A Test of
Critical Thinking, Form G." .

t

-

10. **An Experiment in Undergraduate’ Thinking,’*
Julius Seelye Bixler. AAUP Bulletin, Vol. 43,
.~ No. 2, June 1957, pp. 282-87. . .

An experimental course called ‘‘Problems in Creative Think~
ing'* was offered at Colby College for 15 students (nat selected
cause of special ability) by faculty membérs from the depart-
ments of bjology, mathematics, history, art, and philosphy. The
faculty members attended most sessions but participated only to
the extent’ of ‘setting forth certain facts. The students had to
create problems around these facts and solve them. ‘

.
A N

Fl(ndmgs . ,

The ‘‘freshness and ... exl;erir'nental quality caught the

. student's interest."’ , e - .
Students *‘gained insight into their ownintellectual habits . .« .

[they] were . . . introduced to the difficult art of asking the right
questions . . . they won a sense of the, importance of fact'® and

_ lea¥yned to develop generalizations based on specific facts. Through

a conversational approach they saw *‘the socialnature of thought.’*

& - ,I '

. - .
11. ‘‘Some Variables Functioningin Productivity-and
Creativity,”* GCalvin W. Taylor, The Second

. (1957) University of Utah Research Conference
. on the Identification of Creative Scientific Talent,

pp. 3-19. , B .
M .
The academic history of 239 scientists in a large research
center was examined. ) o %
. ) \
Findings . ¢

- “*There is very little statistical,evidet{ce ... to show a sig-
nificant positive relatiopship of undergraduate grades to success
‘ A

9.

. as a research scientist. . v, .

* R

ey

» " Y ' ’
b 3 A, .
12. *“The Effect of Different Learning Methods .in
Concept Formation,'* Finley Carpenter, Michi-

gan State University. Science Education, Vol. 4,
October 1956, pp. 282-85. « .
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o .22 " EFFECTIYENESS IN TEACHING ’
. * . ' 5
Two types of lea!rning were examined: .

(1) Rote me rxzatxon--“verba}lz[ing] escde fxnxtxons v
and . .. memorxzmg discrete items.’ ,

€2) Functxonal learmng-/-“xdentify[_mg] common charac-.
\ teristics . . . to discover underlying principles that
dxfferentxate classes. They observe, manipulate mate-
rials, and test hunches m order to formu.late ag
. : understandmg of concepts."’
Findings - . ) ) 5 .
< *+  (a) ‘'Functional learning of concepts, as defined [above] is.
more .efficient than rote learning when measured by
retention and ability to venbahze meanings of iearned :
concepts. ; . . .

!
(b) “Concepts that refer “to classes of material objects are
‘ more thoroughly understood when the student has an
v opportumsy to manipulate and ‘study the objects than
where only factual information is given by lectures. ’

(c) **Much . ' fruitful research on teaching methods + « « can’
be_ done ! without [necessarily taking into account] the
learner's personality, attitudes, aptifudes, habits inlearn-
ing and the particular task under an instructor_..."
Complete specificity, as it is sometunes called, is not
_necessary, RN w“

4

-

v

Implicafions for Independent Study ,

e The results of re search on problem solving, critical thinking,

creativity and the like are heartemng for independent study.

R Many of the projects in independent study programs are
problem-oriented. The author, with others, of the latest and most
comprehensive review of independent study! states flatly that
prgblem-oriénted study is ‘‘a basic method for the independent
student.''? While more objective analysis of its worth may be
needed,. it is difficult to see how student inquiry, which is the
. essence of independent study. can be realized unless sqme

b cr1nca1 or scholarly method is employed; not only in the students’

- projeéts but in their other learmng experiences, be they formal -

. or informal. ",
h The research examined ‘on problem -oriented approaches
to teaching supports the thesis advanced by the proponents of
independent study. This support comes from a somewhat unex-
+ | pected’ quarter, and what is more important, is based upon
findi gs which are the results of rather carefully controlled
r

L2
hd 2%

1 The Independent Study Program in the Utdited States, by Roben H. Bonthius, et al. New York:

Columbia University Press, 1557.
2 letter from J. Garber Dmshal Couege o.fWooster. to W. R. Hatch, August 26, 1959 p. 5.
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PROBLEM ORIENTED METHODS 23

o

experiments. The disposition to introduce™ courses, curricula

or practices designed to stimulate and accommodate independent T,
study, is based upon’feeling on the part of teachers, derived from
many years of teaching unsatisfactorily, so far as they are con-
cerned. To the extent they know their students’.minds they are
also of the opinion that student learning, and hence their ‘teaching,
leaves something to‘be desired. : +

x +
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_ V. DIRECTED VS. UNDIRECTED LEARNING e

- Hypothesis D: That ‘‘directed'’ learning is more effective than
‘*undirected*’ learninge. ’ ' .

‘- A good estimate of the research reported here is that:

*/[In] the development of concepts, and in the related task

of ,guidance of students in problem-solving,. the teacher must

. present clues . .. for the purpose of directing the students to the

. successful discovery and application of essential discriminations

and relationships. While, in the past, there has been some dispute

as to the desirability of “teacher-direction as gcontrasted with

student self-direction, recent studies'indicate . . . that both inthe

acquisition and transfer of concepts [and in] problem-solving « « «

teacher-direction is the most effective procedure.'*?

The phrase.‘'directed learning,'' as used above, does not

i connote a kind of teaching in which the teacher develops his and

his students' inquiry in ways ‘that challenge and encourage

students to think hard and long and to develop their own hypotheses
or explanations. - . ‘

In the studies examined, and described on pages 24-26, fqur,
.deal with '‘directed'® learning. The research lincluding, in each
winstance, the conditions under which it was done and its findings)

used as ~the basgis for the hypothesis developed above, i3 as
folldws:- . ) ’

4 - -

1. “The Effect of Three Teaching Methods on
Achievement and Motivational Outcomes ina How-
to-Study Course," John D. Krumboltz and W. W.

. Farquhar, Michigan State University. Psycho-
logical Monographs, Vol. 71, No. 443, 1957,
£ pp. 1-46. ) . .

e . . * ~.

Three tea&hing methods were experimentally qxamined:

(a) Instructor-centéred--meaning one which emphasized in-
tellectuals interest .and employed lectures and other
instructor-directed activities. :

- ‘ (b) Student-centered--meaning, one which-took up student
i problems and employed student committees and student-
‘ led discussions. e

v

- . - .
L. 1> Experimental Studies of the Teacher's Verbal Behavior in the Developmemofconcepts,_‘
. a statement of a research project prepared by Berpard R. Cormen and John D. Krimboltz, Michi~

. gan State University, December 1, 1958, - .
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PIRECTEDVS.- UNDIRECTED LEARNING 25

e ¢ / . '
-

(c) Eclectic--‘meanin'g a combination' of the above but one
which employed instructor-led discussions.

' Findings : , e )
. **Students in t eclectic section- were most highly moti-~
vated . . « the instrfuctor-centered students were second; and the
¢ student-ceftered students showed the least increase. These
¥ method differences disappear, when males ‘only are analyzed,
indicating the major contribution of femal:s tothese differences.’’
v . “'‘When students are categorized on the basis of their original
' preference for teaching method, it is found that students whe
originally expressed a preference for a more cognitive-type
instruction increased their self-ratings of study habits and
‘ attitudes (5SHA). Students who originally preferreda . . . student- -
centered ' type of instruction tended to lower their self-ratings.'’ |

< found in relation to ability level . . . there is no tendency for
: bright students to have any different outcomes under one teaching
. method than another.’ < . O - .
2« ''The Effect ‘gf Varying l}mo;mts and Kinds of
Infoymation as Guidance in Problem-Solving,"

B. R. Corman, Michigan, State University.
Psychological Monographs, Vol. 71, No. 431,
, 1957, pp. 1-21. - .
. .
Findings o .o - ~ )

t

. ‘‘For, students above average in mental ability, success in
. 'solving problems increased only . . . as the amount of informa-
tion given about method increased.”’ ;

"No “significant motivational or aclievement outcomes are .

ok L
. - “For students above and below average in mental ability,

. ) 4 ’ B
- L4 N < . ' ’
=0 oo S
fRIC e T 82 .

.

-relations in each of three trials."

information about: .the rule [principfe] did not seem to affect
results differentially.”’ : ’ -

,‘Information ugsed in guidance fin problem solv,ing] must be
appropriate to the. task . . . some appropriate guidance is bene-
ficial « . - explicit instruction will prove most helpful ‘with the
more able students; less explicit ‘instruction rnay be just as
effectiye for the less able."’ ‘ .

-

£

3. '*Directed Versus Independent Discovery of Es- .
tablished Relations,'’ R. C. Craig, Washington

. State University. Journal of Educational Psycho}-
gg%, Vol. 47,1956, pp.223-54. Dr. Craig's present
address
Wisconsin.

]

.
.

-
.

Findings
! 4 ) -
“*The group receiving the greater direction . . . tearned more

0
%

. £

is Ma.rquette Uhivergit)", ‘Milwa.ukee, /.\




26 v EFFECTIVENESS IN-TEACHING o '

4. "Systefnatic Observation of Instructor Behavior,**
Joseph E. Morsh, Development Report, AFPTRC-
TN-56-52, Lackland Air Force Base, Texas: Air . |
Force Personnel and Training Research Center, |
May 1956. ; . ‘ .
. ) . T
One hundred and twenty. instructors in the hydraulics branch
of the ;Aircraft Mechanics Course were obgerved. *‘The three
criteria of instructor effectiveness used in the ... study were
student ratings, supervisor ratings, and studenf gains." ‘

>
@
3

Findings o, . —
“'The student-gains criterion correlated significantly with

only one item f instructor behavior [verbal and non-verball,

‘ingtructor asks question, then designates student.'** * -

Implications for Independent Study '

This research ‘affirms what is obvious if the teacher is to
accept the opportunity .and the responsibility which are his. For '
independent study the implications do not seem'to be so obvious,
for in too many programs the teacher's role is almost casual.
Actually, independent study requires greater commitment on the
part of the teacher than do traditiorfal methods. He cannot remain
a bystander, a disembodied mouthpiece. His best.and most’ sus-
tained thinking is required, along with considerable ingenuity;
for his job is to involve students in the study of problems which
after much introspection appear very much worth the doing, and
’ require considérable effort. ''Directed' does not mean ‘*domi- ’
nated'’ but quite the reverse. The direction is that of the scholar
who encourages, by example, rigorous inquiry into important
matters. That independent study can dispense with the teacher or
this kind of teaching is an illusion of those who have had little L
experience with independent study or honor's programs.

v \]
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V1. RESEARCH NEEDED ON THE TEACHING EFFECTIVENESS
IN HIGHER EDUCATION; A SERIES OF WORKING HYPOTHESES

4 -

SINCE THE CONSENSUS in the newex research, as in older stu-
dies, is that the size of classes is not the critical factor in learn-
ing, the thing to do--considering the limited resources available
to higher education for research--is to move quickly and vigor- ,
ously to an examination, of the critical factors. As regards the
critieal factors in teaching effectiveness, namely, the quality of
the teadhing and learning, the most promising working hypothesis
is: he ) .

That the methods of scholarship (‘‘problem-oriented'’ or
‘‘problem-solving’® methods) increase the effectiveness of teach-
ing, particularly when the teacher accepts a teacher's respon-
sibility for directing learning, providing every opportunity and

Jinducement for the student to accept a larger responsibility for

bis own education, and holding out always as his and their goal

. the maximum .achievement of which they are both capab\e,_ be

Aruitoxt provided by Eic:

their ability (his and theirs) great or small, effectively engaged,
or only latent.: * ’

_ Some of the implications or subordinate hypotheses in the
above Wwhich might be examined are: .

{a) That graduate
effectiveness. ., .

(b) That in graduate stidy a.preoccupation with pedagogical
method .or research does not improve teaching effective-
ness. . :

(c) That .a distinction should not be made between a teaching:
and a research degree. !

{(d) That ceilings should not be set on graduate study, a lower
one for prospective elementary and secondary teachers’
and higher ones for college tc:::hers. e sl

[e) That too early a decision as to theystratum of a student’s
eventual employment and hence of his degree, is not wise.

+ " (f) That for maximum effectiveness teachers should notbe .
assigned to lower or upper division or graduate instruc-
tion. - N

(g) That the involvement of the teacher in research (and
distinction is made between research and pedantry) has
real and salutary implications-for the improvement of'
teaching effectiveness. '

(h) That ,the director of learning be considered as an art

, requiring appraisal by teacher and student of the effective-
ness rof the conditions of learning created in relation to
their commonly shared goals. - :

-
0

study has gredt relévance to-teaching
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28 " EFFECTIVENESS IN TEACHING, —

~ N . ?

(i) That, in sum, to improve teachmg one must improve:

. A teacher's scholarshxp,
A teacher's competence toinvolve his students in scholarly

' activities suited to their levels of ability and experience,

« A teacher's ability to stimulate, endow, 3nd release the
) potentiality of each of his students.

The estimate made in the fir st two paragraphs of this secnon
should not be construed to mean that research on class size and
pedagogical method has not been productive. Actually, its find-
ings are more conclusive than most rgsearch on higher education
and indicate clearly what it is that nos_rﬁ’eds to b::&le namely,
to determme»through carefully designed research how best to
use ‘‘scholarly'® methods to improve teaching andlearning. These
methods, variously described as inquiry, research, case,Socratic
and problem methods are variously ‘approached. Some teachers
are attracted because these methods seem to be based on good
educational theory, some because they see practical advantages

. in them. For others these are the methods most appropriate to
the scholar-teacher and good teaching. The informed layman and
the administrator have sometimes taken the initiative in mtroduc-—
ing these methods. .
But the problem is larger’than method, It’has implications
for Curncular and extracurricular arrangements and requires a,
re-examihation of the objectives of students, of teachers, and
- . hence of institutions. Were higher education clear as to its ends
. it would présumably be clearer astothedesirability of its means.
’ While, heretofore, the problem of purpose and performance has
been largely a matter of belitf, the newer research on student
achievement appears to have developed instruments by which
some of the intangibles can be measured; and one can determiné

.t

whether. his or the institution's purposes are in part being real-

ized and in what degree.:
- In testing these hypotheses it is recommended: +« -
(a) That research on teaching effectiveness should be ‘done
+ in larger curricular and administrative contexts than has
been the case to date. . NS
. #» (b) Where a faculty or institution can examine but one Or two ,
hypotheses, its experimentation should be coordinated
with that done on other campuses and thgpretically with
that done on all campuses. .- ,
(c) That since better mstruments for measurmg,the effec-’
tiveness of the “learning experience’', and hence of teach-
. ‘ mg, are becomijng ava1lable, thes.g be ?/sed to evaluate
:this expcnénentanon. ’ N

kY

.
w5y - .
r " y S GOVERNMENT PRINTING.OFFICE 1966 0—212-757
\ o
.
. . P
\ -
1 4
- - ‘ - \
- * .
3 N

"ERIC

Aruitoxt provided by Eic:




¢
. : . 4
oo ~ Reactions - | o
L <o
. In order that the series NEW DI-#*
MENSIONS IN HIGHER EDUCATION; -, :
. -y may” more accurately measure the de-
velopments exaniined and better ascer-. R
¢ . tain the dxsposmon of colleges and M L
universities to experiment, reader re- ) o
action is sought. To prompt such a / o
response, in this instance to Eﬁ'ectweness
in Teaching, the following questions A
. " are raised: . : ¥
1. Asaresult of your experience (recent ’
" or longstanding) 7
P . .
. . a. What is your estimate of ‘the - .
i directionr research on® teaching - 5
. . t B s
’ effectiveness 1s taking? : “
‘. b. What is your reaction to .the
' hypotheses advanced in this paper - s
. A and particularly to the two posi- :
¥ P tive hypotheses regardmg inquiry T .
. and directed learning? =~ . ©
) - . ¢._What new research~should be : ) -
*Texamined and what new hypeth— by :
e eses should be explored" - o« *
2. What expenments’ with teachmg ) . t
effestiveness do you contemplate? . R A
3. How can'we help? . « .
. - . o . .
Kindly address reactions to: . .
. . . o
“ Dr. Harold A. Haswell UL
‘ 4 Directdr , - . o
. ~ . - Higher Education Programs Branch : 4
. Office of Education . ) -
S U.S. Departmént of Health, Edu, #*
. cation, and Welfare - N
. , Washington 25; D.C. ! ;
. - X o t . - . »
Q . ) - ’
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